SUMMARY IgG antibody to an outer membrane protein extracted from Neisseria gonorrhoeae was measured in patients with gonorrhoea. The level in such patients was significantly higher than in normal controls or in patients with other conditions who were attending the clinic for sexually transmitted diseases. Significantly higher antibody levels were detectable in half the patients within a few days of infection and in a similar proportion of carriers-both male and female. Men with rectal gonorrhoea had particularly high antibody levels. Sixteen per cent of presumptively normal men and 11 % of normal women gave positive results but the actual false positive rate could be lower.
Introduction
Despite widespread efforts, especially recently, there is still no satisfactory serological test for diagnosing gonorrhoea (Watt et al., 1971) . The ultimate criterion of gonococcal infection is that Neisseria gonorrhoeae can be isolated from a patient, and this will remain the criterion. The difficulties in culturing gonococci and the problems of obtaining satisfactory specimens for culture make it desirable that an accurate method of serodiagnosis be available for individuals, particularly for screening populations.
The specificity of a serological test is usually inversely related to its sensitivity, but modern methods of antibody detection have greatly increased the general level of sensitivity at which this paradox occurs. It is essential, therefore, to find a suitable antigen. Because of its chemical stability, and hence ease of preparation, gonococcal lipopolysaccharide has often been used (Maeland and Larsen, 1971; Ward and Glynn, 1972) .
However, the number of antigenically determinant sugars in gonococcal lipopolysaccharide is small (Perry et al., 1975; Stead et al., 1975) , which may explain why positive reactions are sometimes found in uninfected people, presumably owing to crossreacting antibody formed against non-pathogenic 1970).
Gonococcal pili are much more specific antigens and the radioimmunoassay for antibody to pili introduced by Buchanan et al. (1973) is potentially of great value, although it has so far been evaluated only to a limited extent (Oates et al., 1977) .
The preliminary findings of an investigation into the use of an enzyme-linked immunosorbent assay (Elisa) to detect antibodies to an outer membrane protein of N. gonorrhoeae in patients with gonorrhoea are reported.
Methods

POPULATIONS
Sera were obtained from six groups of people (Table 1) . The gonococcal group consisted of patients attending the clinic for sexually transmitted diseases (STDs) from whom N. gonorrhoeae had been identified by culture or smear or both. The non-gonococcal group comprised patients attending the same clinic but from whom no N. gonorrhoeae had been identified. Some had non-specific urethritis or herpes infection, some were simply anxious, and others were being followed-up from an earlier attack of gonorrhoea (Table 6 ).
Cultures were taken from the cervix of all female patients; in the males all urethral exudates were examined microscopically but only 45 were cultured. The reason for culture in men varied, but it was often the presence of rectal symptoms or some unusual Samples of a negative and positive control serum were tested in duplicate in each tray.
The negative control serum was a pool of sera from five male and five female students. The positive control was taken from a patient with gonococcal arthritis and it was used at a dilution of 1 in 2000.
Results For routine tests a standard dilution of unknown sera of 1:1000 was chosen (Fig. 2 ). This gave a small but readable extinction value with normal sera and it still allowed most positive sera to be read without further dilution-that is, to give E405 of less than 1 0.
Fourteen test sera plus the sera from positive and negative controls were assayed 20 times during a period of a week. The results showed a 200% coefficient of variation. Variation between days was greater than variation between different trays done on the same day. The results were analysed with the help of a CDC 6600 computer at the University of London computer centre using statistical and other programs from the Statistical Package for the Social Sciences (SPSS) (Nie et al., 1975 ).
Student's t test was used for Table 2 and an analysis of variance for Table 6 .
Results
POPULATIONS
The number of people in each group and their age distribution is given in Table 1 . Although there are some differences in age distribution, in no group was antibody activity affected by age.
ANTIBODY ACTIVITY BY GROUPS
There were no significant differences in mean antibody levels between men and women in comparable groups, but for either sex the mean for patients with gonorrhoea was significantly higher than that for control subjects (Table 2 ). In the normal groups the frequency distribution (Figs 3 and 4) showed marked clumping at the bottom of the scale with a few isolated high readings. The (Table 6) In both sexes asymptomatic carriers had the same mean antibody levels as patients with gonorrhoea.
The level was significantly higher in men with The results differed from those of other tests (Ward and Glynn, 1972; Buchanan et al., 1973; Oates et al., 1977) (Cohen et al., 1969; Maeland and Larsen, 1971 
